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PSOVISIONAIi SPECrPIOATION. 

Improvements in or relating to Rotary Engines, Pumps and the 

like. 



We, AuBEBT Williams Daw and 
Zacharias WrLLLAMS Daw, of 11, Queen 
Yictoria Street, in the City of Ifondon, 
E.G. 4, Engineers, British, suhjects,. do 
5 hereby declare the nature of this inven- 
tion to be as follows : — 

This invention consists of improve- 
ments in the rotary engines of the 
crescent chamber type described in our 

10 Patent Specification No. 167,320 of May 
ITth 1920 and relates to an improved 
construction of the end closing plate by 
means of a diaphragm attachment; the 
employment of a cut-off plate when the 

15 engine is driven by steam; and the con- 
struction of each main^ cylinder cover 
with an extension which serves as a 
journal, the one extension being pro- 
vided with a passage, or passages con- 

20 nected with the governing arrangement, 
and the other extension with a passage, 
or passages which lead from the main 
cylinder to the exhaust outlet. 

When the ends of the crescent chamber 

25 are closed by means of a. plate the peri- 
pheral surface of which is arranged to 
slide in contact with the inner peripheral 
surface of the main cylinder, we ensure 
a tight joint by means of a flexible annu- 

30 lar diaphragm so arranged that it covers 
the joint made by contact of the peri- 
pheral surface of the closing plate with 
the inner peripheral surface of the main 
cylinder, the flexible diaphragm being 

35 preferably attached to the closing plate 
by means of another plate, for which pur- 
pose its inner part is inserted between 
the plates which are then bolted together, 
whilst the outer part of the diaphragm is 

40 attached to the main cylinder casing by 
being fixed between the end of the main 
cylinder and the cover or other part of 
the engine to which such end of the main 
cylinder is attached, but it may be fixed 
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in any other suitable manner to the main 45 
cylinder so that a tight joint is obtained. 
The annular diaphragm is formed with a 
flexible corrugation where it bears on the 
main cylinder casing and is preferably- 
arranged as close as possible to the peri- 50 
pheral surface of the closing plate in 
order that gaseous pressure acting on the 
diaphragm through leakage will be 
nearly balanced by its reaction on the 
closing plate, thus allowing a small' 55 
amount of sliding movement to- the plate 
to enable it to bear on the end surface of 
the inner cylindBr when subjected to 
pressure. 

In order to relieve pressure on the 60 
- closing plate when it is employed either 
with or without the above described flex- 
ible diaphragm, we arrange a number of 
cylinder recesses therein, as described for 
balancing the pressures on the^ closing 65 
plate in our Patent Specification" No. 
167,320 of Hay 17th 1920, above referred 
to, at the side which 'is to be relieved of 
pressure so that such recesses will be open 
to the atmosphere or to the exhaust ; for 70 
which purpose a fluid tight filling block 
is fitted to slide' in each recess and 
attached in any suitable manner to the 
main cylinder casing, the block and cas- 
ing being provided with a connected pass- 75 
age through .which the recess is placed 
open to the atmosphere or to the exhaust. 

When the engine is to be driven by 
steam and the main cylinder is arranged 
to rotate, we construct the main end 80 
cylinder cover at the steam supply end 
with an extension which is a hollow 
journal for the main shaft, the journal 
being so arranged that the steam ]will 
pass into a steam chest formed within a 85 
fixed casing at the outer Bud of the 
journal, such casing forming part of the 
casing surrounding the main cylinder i 
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Tlien after entering* tlie said steam 
cliest tlie steam flows tkrongb. a 
series of toles, or passages in tlie 
stnictnre of tlie Hollow jonrnal and 
5 thence into a chamber in the main 
cylinder cover in which an anxiular 

. . plate is carried an the^ain shaft so that 
cai5L slide thereon but- not rotate, and - 
- having a suitable opening to admit the 

10 steam to the crescent chamber through 
a passage in the main cylinder coyer such 
opening serving to cut off the delivery of 
steam "at a predetermined point in each 
revolution of the engine, the chamber 

15 in the main cylinder cover being formed 
by means of a separate plate flxed therein 
between the end of the main cylinder and 
the main cylinder cover, whilst a pacMng 
gland is arranged between the said steam!. 

20 chest an.d the chamber carrying the cut- 
off plate, and also between the said steam 
chest and the outside bearing. 

The exhaust' from^ the engine is 
through the other main cylinder cover 

25 where there is also a hollow journal 
. forming an extension of an end plate of 
the cylinder cover which is fixed between 
the end of the main cylinder and the main 
cylinder cover so that* it must rotate 

30 therewith whilst the cylinder cover is 
also provided with ' another extension 
which surrounds the journal so that a 
passage is" formed for the exhaust, fluid 
tightness being ensured by means of a 

35 packing gland between the exhaust out- 
let and the chamber formed by the fixed 
casing surrounding the main cylinder and 
by means of a packing gland, or the 
bearing, between the exhaust outlet and 

40 the atmosphere. 

. In the construction of the barrage 
vanes describBd in our said prior patent 



specification with an oscillatory part 
carrying flanges engaging correspond- 
ing grooves in a rectangular bear- 46 
ing which is arranged to have radial 
movement, we adapt a spring or springs 
to maintain the oscillatory parts in a 
definite position when it is not in con- 
tact, each spring being arranged for this 50 
purpose so that it connects the said- rect- . ' 
angular part of the barrage vane with 
one of the' flanges of the oscillatory part, 
such springs being preferably of circular 
section. The flanges in this case are pre- 55 * 
ferably made of dove-tail section. 

When two systems of the engine are 
employed as a compound steam engine 
and hare an intermediate receiver inter- 
posed between them on the same shaft, 60 
to enable water collecting in the receiver 
to escape when the cylinders of the 
engine rotate, we arrange .one or more 
piston valves in the periphery of the 
receiver so that each is operated by a 65 
rod from one end of the engine for 
which purpose a slidable sleeve is 
arranged to rotate with the journal form- 
ing the extension of the cylinder cover, 
the sleeve being operated by means of 70 
a forked lever engaging a circxilar recess 
in the sleeve or in * any other suitable 
manner from a stationary part of the 
engine. As the piston valve is subjected 
to centrifugal action it is preferably '^5 
arranged parallel to the axis of the main 
shaft in which position a portion of its 
length is recessed so that it may be 
opened to a port hole arranged radially 
to the axis of the engine for the escape 80 
of the water. 

Dated the 25th day of September, 1922. 
ALBERT WILLIAMS DAW. 
ZACHARIAS WILLIAMS DAW. 
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85 - We, Albert Williams Daw and 

1 Zachabxas Wuxiaks Daw, of 11, Queea 
Victoria Street, in the City of London, 
E.C, 4, Engineers, British subjects, do 
hereby declare the nature of thi& inyen- 

90 tion and' in what manner the same is to 
be performed, to be' particidarly described 
and ascertained in and by the following 
statement : — 

This' invention consists of improve- 

95 ments in rotary engines of the crescent 
chamber type described in oui^ ' prior 
Patent Specifioation No. 167,320 and 
relate to an improved construction of 
thj^ closing plate by the use of a dia- 



phragm attachment ; the employment of lOO 
a cut-off plate when the engine is driven 
by steam ; and the construction of each 
main cylinder cover with an extension 
which serves as a journal, the one exten- 
sion being provided with a passage, or 105 
passages, connected with the supply,' and 
the other extension with a passage, or 
passages, which lead from the main 
cylinder to the eichaust outlet. 

The improvements are illustrated in no 
the accompanying drawings in which : — 

Eig. 1 is a longitudinal section through 
a compoimd engine system. 

Eig. 2 is a transverse section through 
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the inner and outer cylinders' -wJien' two- 
yoke van^s are employed... - - 

Fi^. 3 is an end view of a barrage 
vane. • 
5 Fig. 4 is a section on line A.A. of 
Fig, 3. 

Fig.- 5 is a section on line B-B, of 
Fig. 3. 

Fig. G is a section on line B.B. of 

10 Fig. 3 sliowing a forked form of spring. 
In ttese drawings 1 and 1*^ ar.e- the 
main or outer cylinderSj - 2 the outer 
cylinder Mgli pressure end cover, and 2i!^ 
the low pressure end 'cover, provided 

15 with journaia or hollow gudgeons 
integral therewith, or attached thereto 
and containing corresponding oylindricai 
spaces to receive the enlargements of the 
main shaft ; 3- and 3^ the inner cylinders 

^0 mounted eccentrically in the main or 
outer cylinders so as to form the crescent 
shaped chambers 7 and 7*"; and 4 and 4*" 
the oscillatory and rectangular heaiing 
parts of a series of oarrage vanes 

25 mounted in . the . inner. . xgdinders so 
that they have limited radial and 
oscillatorj' .movements for the forma- 
tion of a barrage- by their projec- 
tions successively making contact with 

30 the opposite peripheral} surface in the 
narrow part of the. crescent shaped cham^ 
ber between the cylinders, or drumsi, 1 
and 3, and r and 3*^. 

"When the ends of the crescent shaped 

35 chambers 7 & 7°" are closed by meana of 
the plates 13 and 13*", the peripheral 
surface of each of which is arranged 
to slide in. contact, with the inner peri- 
pheral surface of the main cylinder 1 

40 or 1", we ensure, a tight joint by means 
of a flexible annular diaphragm 5 or 5* 
so arranged that it covers the joint made 
by contact of the peripheral surface of 
the closing plate with the inner peri- 

45 pheral surface of the main cylinder ; the 
flexible diaphragm being preferably 
attached to tbe closing plate 13 or 13*^ 
. by means of another plate 6 or 6% for 
which purpose its inner part is inserted 

50 between the plates which are then bolted 
together, .whfl.st.the outer part of the dia- 
phragm is preferably attached to the 
main cyHnder casing by being fixed 
between the end of the outer cylinder and 

55 the cover or other part of the engine to 
which such end of the outer cylinder is 
attached, but it may be fixed in . any- 
other suitable manner, to the outer cylin- 
der to obtain a tight joint, Thfe anniilar 

60 diaphragm 5 or 5^ is formed with a 
corrugation 8 or S'^ to render it more 
flexible where it bears, on the main cylin- 
der, and is preferably arranged as close 
as possible to the peripheral) surface of 

65 the closing plate in order , that gaseous 



pr.essure: acting on the diaphragm 
through leakage will be nearly balanced 
by its reaction on the closing plate, thus 
allowing a small amount of Riding move- 
ment, to the plate to enable it to bear 70 
on the end surface of the inner oylinder 
when subjected to pressTire. 

In order to -relieve pressure on the 
closing plate wh5Bn it is' employed with 
or without the above described flexible 75 
diapiragm, we arrange a number of 
cylindrical racesses 14 therein as 
described for balancing the presswes on 
the closing plate in our Patent Specifi.ca- 
tion No.^ 167^320. above referred to, at the BO 
side which is to be relieved of pressure 
SQ that such recesses will be open to the 
atmosphere or to tha exhaust; for wbich 
purpose a fluid tight filling. block 16 is 
fitted to slide in each recess, and S5 
attached in any suitable mauner to the 
main cylinder casing 16, the block and 
easing being provided with a connected 
passage 17 through which the recess is 
placed open to the atmosphere or tc^ ilie .90 
exhaust. 

"When the Bngine is to be driven by 
steam and the main cylinder is arranged 
to rotate, we construct the main high 
-pressure cylinder 1 and its cover 2 at 95 
the steam supply end with an extension 
18 which is a hollow journal for the main 
shaftj the journal 18 and fixed casing 20 
being so arranged that the steam will 
pass into a steam chest 19 at the outer 100 
end of the journalj the casing. 20 form- 
ing part of the casing 21 suarrounding 
the main cylinders. Then, after enter- 
ing the steam chest 19, the steam flows 
through a series of longitudinal holes or 105 
passages 22 in the structure of the hollow 
jotirnal 18, and thence into a chamber 
23 in the main cylinder cover 2 in whixih 
an annular cut-off plate 24 is carried on 
the main shaft so that it can slide there* 110 
on but not rotate when the shaft is 
stationary, the cut-off plate having a 
suitable opening 24* to admit the steam 
to the crescent chamber 7 ihrough 
a. passage 26" in the main cylinder cover, 115 
such opening serving to cut off the 
delivery of steam at a predetearmined 
point in each revolution of the engine. 
The chamber 23 in tihe main cylinder 
Go^er is formed by means of a sepaarate 120 
plate 35t fixed between the end of the 
main cylinder and the main cylinder 
cover of which it forms part, whilst a 
packing, gland. 26 i$ arranged- between 
the steam chest 19 and tiie chamber. 23 125 
carrying the cutoff plate 24, for the 
purpose of preventing escape of steam 
from the steam chest 19, and. a pac k ing 
gland 27 is also arranged between the 
steam chest and the outside bearing 28. 130 
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The exhaust from the engine is through 
the low pressure main cylinder cover 2* 
where there is a hollow journal 18*^ form- 
ing an extension of an end cover plate 
^ 29 which is fixed hetween the end of 
the main cylinder 1^ and tiie main cylin- 
der cover 2°* of which it forms part^ the 
cylinder cover 2^ being provided with 
another extension 30 wlueh surrounds 

lO the journal so that a passage 31 is formed 
for the exhaust, fluid tightness being 
ensured by m.ean^ of the packing gland 
32 between the exhaust outlet 33 and 
the chamber 34 formed by the fixed 

15 casing 21 which surrounds the main 
cylinders 1 and 1%. and by means of the 
packing gland or bearin;g 35 situated 
between the exhaust outlet and the 
atmosphere. 

20 When, as in ITig. 1, two engine units 
sare employed as a compound steam 
engine with an intermediate receiver 39 
interposed between them on the same 
shaft, we may arrange one or more 

S5 piston, Or slide valves, 40 and 40°" in the 
peripheral casing of the receiver so that 
each is operated. by a rod 41 or 41°' from 
one end of the engine, for which purpose 
a slidable sleeve 42 is arranged to rotate 

30 ^"Oi the journal 18 forming the exten- 
sion of the cylinder cover 2, the sleeve 
being operated by means of a forked 
lever 43 engaging a circular recess 44 in 
the sleeve or in any other suitable maimer 

35 from a stationary part of the engine: 
As, when the system rotates, the piston 
or slide valve 40 and 40* is subjected to 
centrifugal action^ the valve is prefer- 
ably arranged parallel to the axis of the 

40 main shaft in which position a portion 
of its length is preferably recessed so 
that it may be opened to a port hole 45 
or 45°' arranged radially to the axis of 
the engine for the escape of condensed 

45 steam. 

In the construction of the barrage vanes 
when these have as described in the 
patent specification above -referred to, an 
oscillatory part 4 provided with flanges to 

50 engage corresponding grooves in a rect- 
an^tilar beairing part 4*^, which is 
arranged to have, radial movement, we 
adapt a spring 46 or 46* at each end to 
maintain the oscillatory pai-t in a definite 

55 position when it is not in contact with 
the peripheral surface of the cylinder, 
each spring being arranged for this pur- 
pose so that it connects the said rect- 
angular part 4* of the barrage vane with 

60 one of the flanges 47 of the oscillatory 
part. For -the fitting of the spring the 
flange 47 is advantageously made of dove- 
tail section and the spring either as 
shown in Figs. 3, 4, 6 and 6, or of any 

65 other suitable -design- 



In the above arrangements it has been 
assumed that the cylinders rotate and 
that the shaft is stationary, but the outer 
cylinder may be stationary and the shaft 
rotate. . 70 

Having now pai'ticularly described and 
ascertained the nature of our said inven- 
tion and in what maimer the same is 
to be performed, we declare that what we 
claim is : — . 75 

1. In a rotary engine of the crescent 
shaped chamber type in which two cylin- 
ders are connected together so that the 
action of the one is controlled by the 
other, the construction of the main cylin- §0 
der cover at the supply end for steam (or 
gases) with an extension which is a 
hollow journal provided with longitu- 
dinal passages in its structure for the 
steam or gases to pass from a supply 85 
chamber arranged at the end of the 
hollow joxirnal into a chamber in the 
cylinder cover where an annular cut-off 
plate is carried substantially as described 
with reference to the accompanying 90 
drawings. 

2. In a rotary engine of the crescent 
shaped chamber type, in which two 
cylinders ai-e connected together so that 

the action of the one is controlled by the 95 
other, and in which the constniction of 
the main cylinder cover at the supply 
end is as in Claim 1, the arrangement 
of a packing gland so that it is situated 
between the supply chamber and the 100 
chamber carrying the cut-off plate in con- 
junction with another packing gland 
which is situated between the outside 
bearing and the supply chamber, sub- 
stantially as described with reference to 105 
the accompanying drawings. 

3. In a rotary engine as in Claim 1, 
the employinent of a hollow journal that 
is an extension of an end plate fixed at 

the exhaust end of the main cylinder to 110 
the main cylinder cover so that a passage 
for the exhaust is formed outside the 
journal between the journal and an 
extension of the inain cylinder cover, 
substantially as described with reference 115 
to the accompanying drawings. 

4. In a rotary engine as in Claim 3i 
the arrangement of a packing gland 
between the exhaust outlet and a chamber 
formed by a fixed casing surrounding the 120 
main cylinder, in conjunction with 
another packing .gland between the 
exhaust outlet and the atmosphere, sub- 
staiitially as described "Vfith reference to 

the accompanying drawings. 125 

5. In a rotary engine, as in Claim 1, 
and having two units compounded with 
an intermediate receiver interposed 
between them, the arrangement of a 
piston. or slide valve in the peripheral 130 
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casing of the receiver operated by a rod 
from one Bnd of tke 'engine by means of 
a slidable sleeve on one of the main 
cylinder journals, substanti^tUy as 
5 described with reference to the accom- 
panying drawings. 

6. In a rotary engine, as in Claim 1, 
the employment of an annular closing 
plate having ■ a number of cylindrical 
10 recesses formed therein, each of which 
carries a fluid tight filling block con- 
nected to the main cylinder &o that a 
passage may be carried from the recess 



to the atmosphere, or to the exhaust, to 
relieve pressure on the closing plate, sub- 15 
stantially as described with reference to 
the accompanying drawings. 

7. In a rotary engine, as in Claim 6, 
the employment of a flexible annular dia- 
phragm attached to the closing plate for 20 
the purpose of ensuring a tight joint, 
substantially as described with reference 
to the accompanying drawings. 

Dated the 21st day of June, 1933. 
ALBERT WILLIAMS DAW. 25 
ZACHAJRIAS WILLIAMS DAW. 
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